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10/031339 

NEW BSE OR t MACROLIDE COMPOUND 



TECHNICAL FIELD 

This invention relates to a new use of a raacrolide 
compound . 
BACKGROUND ART 

A certain macrolide compound, i.e., tacrolimus, and its 
related compounds are known tiD have preventing or treating 
activity of cerebral infarction (USP 5,648,351). However, it 
is desirable to provide more effective and/or safer drug with 
a superior pharmaceutical profile against cerebral 
ischemic disease. 
DISCLOSURE OF INVENTION 

The inventors of this invention have found that one of the 
tacrolimus analogues, i.e., a compound (I), mentioned below, has 
an excellent neuroprotective efficacy. 

Accordingly, this invention provides a new use of the 
compound (I) as a neuroprotective agent. 

Further, this invention provides a neuroprotective agent, 
which comprises the compound (I) . 

Still further, this invention provides a method for 
preventing or treating acute or chronic cerebral 
neurodegenerative diseases, which comprises administering said 
compound (I) to mammals. 
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The tacrolimus analogue used in the present invention has 
the following chemical formula. 




It has already been produced in USP 5, 376, 663, example 29. 

With respect to the compound (I) used in the present 
invention, it is to be understood that there may be conformers 
and one or more stereoisomers such as optical and geometrical 
isomers due to asymmetric carbon atom{s) or double bond(s) , and 
such conformers and isomers are also included within the scope 
of the compound in the present invention. And further, the 
compound can be in the form of a solvate or pro-drug, which is 
included within the scope of the present invention. The solvate 
preferably include a hydrate and an ethanolate. 

The compound (I) usable in the present invention may be 
administered as pure compound or mixture of compound or 

2 
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preferably, in a pharmaceutical vehicle or carrier. 

The compound (I) in this invention can be used in the form 
of a pharmaceutical preparation, for example, in solid, 
semisolid or liquid form, which contains the compound(I), as an 
active ingredient, in admixture with an organic or inorganic 
carrier or excipient suitable for external (topical) , enteral, 
intravenous, intramuscular, or parenteral applications. The 
active ingredient may be compounded, for example, with the usual 
non-toxic, pharmaceutically acceptable, carriers for tablets, 
pellets, capsules, eyedrops, suppositories, solutions (saline, 
for example) , emulsion, suspensions (olive oil, for example) , 
ointment, aerosol sprays, cream, skin plasters, patches and any 
other form suitable for use. The carriers which can be used are 
water, glucose, lactose, gum acacia, gelatin, mannitol, starch 
paste, magnesium trisilicate, talc, corn starch, keratin, 
colloidal silica, potato starch, urea and other carriers 
suitable for use in manufacturing preparations, in solid, 
semisolid, or liquid form, and in addition auxiliary, 
stabilizing, thickening and coloring agents and perfumes may be 
used. The active object compound is included in the 
pharmaceutical composition in an effective amount sufficient to 
produce the desired effect upon the process or condition of the 
disease. 

Mammals which may be treated using the method of the 
3 
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present invention include livestock mammals such as cows, horses, 
etc., domestic animals such as dogs, cats, rats, etc. and humans. 

For applying this composition to a human, it is preferable 
to apply it by injection. 

While the dosage of therapeutically effective amount of 
the macrolide compounds varies from and also depends upon the 
age and condition of each individual patient to be treated, a 
daily dose of about 0.0001-1000 mg, preferably O. 001-500 rag and 
more preferably 0.01-100 mg. of the active ingredient is 
generally given for treating diseases, and an average single dose 
of about 0 . 001-0 . Olmg, 0.2-0.5 mg, 1 mg, 5 mg, 10 mg, 50 mg, 100 
mg, 250 mg and 500 mg is generally administered. Daily doses for 
chronic administration in humans will be in the range of about 
0.1-30 mg/kg/day- 

And further, the compound (I) can be applied, simultaneously, 
separately or sequentially, with other agents having 
neuroprotective activity, such as thrombolytics (e.g., tPA, 
urokinase, etc) , fibrinolytics, platelet inhibitors and so on. 

The following examples illustrate the present invention 
in further detail. It should be understood that those examples 
are not intended to limit the scope of the invention. 



Example 1 

Neuroprotective efficacy of the compound (I) in the rat 
4 
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endothel in-induced MCA occlusion model 
{ 1 ) METHOD 

The compound (I) was dissolved in a polyoxyethylene- 
hydrogenated "castor oil 60/ethanol (4 00mg/lml) solution and 
administered at 1 and 3 mg.kg'^ . All drugs and relevant control 
were administered in a volume of 2 ml.kg"^. MCA occlusion by the 
endothelin method was performed on male Sprague Dawley rats (271 
- 324g) as described in USP 5,648,351. All drugs were infused 
through the i. v. catheter at 1 ml min'S five minutes post-lesion. 
The animals were sacrificed by cardiac infusion under 
barbiturate anaesthesia. Volume of lesion was calculated from 
measured areas of damage (as assessed three days post-lesion) 
using the Trapezoid Rule. Results are presented as volume (mm^) 
± SEM. Statistical analysis was performed using ANOVA and post 
hoc Student-Newman-Keuls test, where p < 0.05 was set as an 
acceptable level for significance. 

(2) RESULT 

Protection in the ET-1 model of stroke by the compound (I) 
at 1 mg.kg'^ (n=14) and 3 mg.kg'^ {n=9) against vehicle (n=ll) 
was studied. The compound (I) protected the cortex 61% and 42% 
respectively at both 1 and 3 mg.kg'^ . 

The compound (I) was proved to have a neuroprotective 
5 
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efficacy, though it has no immunosuppressive activity. So, the 
present invention provides useful neuroprotective agent for 
preventing or treating acute or chronic cerebral 
neurodegenerative diseases, such as brain damage caused by 
ischemia or hemorrhage, etc. 

So, it is useful when the following diseases or injury 
occur; that is, cerebral infarction, hemorrhage infarct, 
multi-infarct dementia, head injury, hemorrhage in brain such 
as subarachnoid hemorrhage or intracerebral hemorrhage, 
cerebral thrombosis, cerebral embolism, cardiac arrest, stroke 
(such as, acute, subacute, or chronic stroke) , transient ischemic 
attacks (TIA) , hypertensive encephalopathy, etc. 

The patents, patent applications and publications cited 
herein are incorporated by reference. 
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for manufacturing a neuroprotective agent - 

2. A method for preventing or treating acute or chronic 
cerebral neurodegenerative diseases, which comprises 
administering the compound (1) identified in Claim 1 to mammals. 

3. A pharmaceutical composition for preventing or treating 
acute or chronic cerebral neurodegenerative diseases, which 
comprises compound { I) in admixture with a carrier or excipient. 

4. The composition in Claim 3, in which the cerebral 
neurodegenerative diseases is brain damage caused by ischemia 
or hemorrhage. 

5. The composition in Claim 4, in which the cerebral 
neurodegenerative diseases is cerebral infarction. 

7 



wo 01/05385 



PCT/GBOO/02788 



6. A use of the compound (I) for preventing or treating acute 
or chronic cerebral neurodegenerative diseases. 
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Declaration and Power of Attorney For Patent Application 
Japanese Language Declaration 



As a below named inventor, I hereby declare that: 



My residence, mailing address and citizenship are as 
stated next to my name. 



-To 



I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the 
invention entitled. 



NEW USE OF A MACROLIDE COMPOUND 



the specification of which 
□ is attached hereto. 



s filed o 



July 19, 2000 ^ 



as United States Application Number or POT 
International Application Number 

PCT/GBOO/02788-^ and was amended on 

(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 
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Prior Foreign Application(s) 
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(Number) (Country) 
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I hereby claim foreign priority under Title 35, United States 
Code, § 119 (a)-(d) or 365(b) of any foreign application(s) 
for patent or inventor's certificate, or § 365(a) of any PCT 
international application which designated at least one 
country other than the United States, listed below and have 
also identified below, by checking the box, any foreign 
application for patent or inventor's certificate, or PCT 
International application having a filing date before that of 
the application on which priority is claimed. 

Priority Claimed 

21 July 1999 " K| □ 

(Day/Month/Year Filed) Yes No 

I hereby claim the benefit under Title 35, United States 
Code, §11 9(e) of any United States provisional 
application(s) listed below. 



(Application No.) (Filing Date) 

ti^m365^ (c) \cm-5<mm^^^i^±mL^'r. ^ti. 
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PCT/GBQO/02788 July 19. 2000 

(Application No.) (Filing Date) 

(ttiffi#-^) (fflSH) 



(Application No.) (Filing Date) 

i hereby claim the benefit under Title 35, United States 
Code, § 120 of any United States application(s), or § 365(c) 
of any PCT International application designating the United 
States, listed below and, insofar as the subject matter of 
each of the claims of this application is not disclosed in the 
prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United 
States Code, § 112, I acknowledge the duty to disclose 
information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, § 1 .56 which became 
available between the filing date of the prior application and 
the national or PCT International filing date of this 
application. 



(Status: Patented, Pending, Abandoned) 



(Application No.) 



(Filing Date) 

(tUISB) 



(Status: Patented, Pending, Abandoned) 
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I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or 
any patent issued thereon. 

POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to 
prosecute this application and transact all business in the 
Patent and Trademark Office connected therewith: (list 
name and registration number) 
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tM^H^ Send Correspondence to: 
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(703) 413-3000 







Full name of sole or first inventor 
Faul.AlfixanrlFir JonfiS 






Jmerdor's signature /Date 
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Residence 

University of Edinburgh, 1 George Square, 
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mm 


Citizenship 
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Mailing Address 
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Full name of second joint inventor, If any 
John Shaikev_ 
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Citizenship 
Great Britain^ 




Mailing Address 
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Full name of third joint inventor. If any 
John Shearer Kelly 
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R^dence ^'V / 
/Uhiversity oftdinburgh, 1 George Square, 
Edinburah EH8 9JZ, Great Britain tS^Y 




Citizenship 

Great Britain ^ 




Mailing Address 
Sanne as Above 
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